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ON' THE RESULTS OF RECONSTRUCTION OF ROLLER NECK BEARINGS
OF A CONTINUOUS ROLLING MILL..
) By Taro Soda »

SY NOPSIS:~The first patent for a ball bearing had been taken out as fa,r back as the sixtics, bub
its. .principle was not brought into a general application till- the -development of the bicycle industry
in the full nineties. The bearing used in those days certa,mly contained bdllS but they dxd not rotate
between separate ball races as in modern constructions.

"Following. the invention of the single row ball bearing with filling slot, now.in general use, by the

. German professor Stribeck in 1898, and. also the double row self-aligning ball bearing by the Swede
Sveén Wingquist in' 1907 ‘the ball bearing industry was developed very rapldly, not only in the bcycle'
-industry but a,lso in the textile ana machine industries. T

TIn 1908 the cyllndrlcal roller bearing was invented by the German ﬁrm Norma, now belonging to ’ k
the 8. K. F. concern. Together with the ball bearing, it was generally used in many places for its excellent
function as efficient as the ball bearing. On the other hand the requirement for self-alignment could

- not adequately be met by means of such a simple type, and several attempts were made to attain

© ~. . this principle. In order to solve this problem . K. F. have developed their spherical roller type. and
gradually improved their designs during year 1917-1919. Notwithstanding these strenuous efforts, the
roller bearings have not generally been applied in rolling mills for the reason of severe shocks due to -
g heavy load on bearings and also of the obstruction of hard scales and objectionable dusts entering

" into the bearings proper. But in about the year 1925, as the results of researches scxentlﬁcally and
perseveringly made, S. K. F. succeeded in placing these bearings in rolling mills from which we can
understand that the successful introduction of roller bearings into rolling mill WOI‘kS is of quite a
recent event. At present time three types of roller bearings are used in rolling mills: ~

1. Fischer cylindrical roller bearing, Germany.

.- 2 Timken tapered 7 4 America.

" 3. 8. K. F. spherical v Y  Sweden.

The Plate and Sheet Mills, the Kawasaki Dockyard and Co., Kobe, embarked to reconstruct roller
neck bearings of four continuous stands of the sheet bar mill, and commencing from Nov. 1931, the

complete alteration was successfull finished in Jan. 1933
. The power saving trial was prosecuted lasting at least for one week each time after bearings of .
v every one stand .were reconstructed. Four trials in all have been carried out satisfactorily in order to’
- findyout how much the power could be saved and also to confirm whether the new application of
roller bearings-would meet-our expectamon :
- The results of trials are described in this paper which we beheve would be a good reference to
B the rolling mill industriés: - ’
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- C=180
F=the reduction in section due to passage
between the rolls in ¢m?

h=the height of the blank before entry in

cm.

h; =the height of the blank after exit in c¢m.
D =the roll diameter

V=the perlpheral speed of the roll in'.

m/secs
o.=the gripping angle
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. (1 16#\/R(h1 'R(h;—hs )—~12(h1 h2)>
: hi+h,

v/ hi=he
,(T.—!— 2¢ \/—«——R
‘ Hp

h1+'hz
P=the rolling pressure in kg

bm=the average width of the blank in mm
- ‘R=the radius of the rolls at the bottom of
‘the pass in mm |
h;=the height of the blank before entry in
mm .
-~ hy=the height of the blank after exit inmm
p=the coefficient of friction between blank
and rolls.
T=the compression strength of the material
in kg/mm* ‘
¢ =the ductility constant of the materialin
kg-secs/mms
V=the peripheral speed at the bottom of the
pass in mm/secs

i LT p, e RO T dxozic cto*cy%a;b b5,

o =1:05—0-0005¢ €))
© 62001(14—0.015) @
T=(14—0016)1'4+C+Mn) (3
e ’ '
¢t =the temperature of the blank in deg-
ree®C ' '

C =the carbon content of the blank exp-
ressed as a percentage |
Mn=the manganese content of the blank
expressed as a percentage
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bm=200mm-- .
R=230, 9225, 92225, 220mm
h=285, 17, 1285, 88 *

,= 17, 1235, 88, 6 7

p= 04, 0408, 0424, 044
: (B 1,100°C, 1080°C, 1040°C, 1020°C)

T=53, 57, 64, . 68kgmm |

(Carbon content 008, Manganese content 0'3)
£ =003, 0032, 0036, 0038 Fkg-secs/mm?
V=1,492'5, 2,025'3, 2,794'6 3,845"5mm/secs
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=i
P =the bearing load
K =the specific roller load"
- n=the number of rollers
d=the diameter of the rollers
1 =the length = 7 7 ’
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2T Y B LN, |

ZEEETH OB 155 570 8 5 hEFHELTHS
JEOHIECIHHBICT = S A<y 54 v 72 P LR
OKb g7 vam~aT20TH2E, ¢\ TREICZED
EETcEo Kb Rh2h <5,

(1) Dmin.=430mm 040 Kb

P L+1 _
5 X 5 = WR x Kb

S5 ' ,
We=moment of resistance of roll = 7%]2)

Kir=allowable bending stress
P=100,000 g
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% 1 ®
A e 2y nY YT IT eI men Y yv—  av R~ sl
A | e A
8% % d D B A H H F ¢ E d, d;y Dmin. B, h , R D, &
) 2 I-28802 120 180 46 215 94 130 8 825 95 112 102 190 46 14 12 400 26 @n
- 8 03 130 195 50 285 102 140 # 875 975 122 109 205 50 15 18 7  »# (26)
4 04 140 210 53 250 109 150 9 925 1025 132 118 220 53 16 13 7 28 (25)
5 05 150 225 56 270 117 165 10 975 1085 142 127 235 56 17 14 “# 30 2
6 06 160 240 60 285 125 175 11 1025 1145 152 187 252 60 18 15 500 32 @3)
P 7 07 170 250 60 300 130 180 # 105 117 1615 146 262 7 ~ 7 4 34 22)
8 08 180 265 64 315 138 190 12 110 123 171 155 278 64 19 16 7 36 (21)
9 09 190 280 67 335 146 200 ~ 115 128 1805 164 29¢ 67 20 7 7 .38 (20)
10 10 200 295 71 350 154 210 13 1225 1365 190 173 810 71 21 18 7 40 ¢1))
11 11 210 810 75 370 161 220 # 130 145 1995 182 824 75 22 19 7 42 as)
12 12 220 820 76 885 166 230 14 1325 148 209 192 334 76 23 7 600 44 an
13 - 13 230 335 80 400 174 240 15 140 156 2185 200 850 80 24 20 7 46 - e
14 14 240 350 83 420 182 250 7 145 162 9228 208 365 83 25 21 7 48 (15
15 15 250 365 87 435 189 265 16 1525 1705 2375 7 380 87 26 22 7 v —
16 186 260 380 90 450 198 275 17 1575 1755 247 218 400 90 27 28 700 50 . a9
17. 17 270 395 94 470 205 285 ~# 165 184 2565 227 415 9% 28 24 7 52 —
18 18 280 410 98 490 213 295 18 170 190 266 236 430 98 29 25 7 54 asy
— 19 19 290 425 102 510 221 305 7 1775 1985 27565 246 445 102 30 7 4 56 —
20 20 300 440 105 5256 228 315 19 1825 2085 285 255 460 105 31 26 7 58 as
21 21 310 455 109 545 236 325 20 1875 2095 2945 264 475 109 32 27 800 60 —
’ 22 22 320 470 113 560 243 340 21 195 218 304 273 490 113 33 28 7~ 62 an
23 23 330 485 116 580 251 350 ~# 200 223 3135 282 505 116 34 29 900 64 —
24 24 340 500 120 600 258 360 22 2075 2315 828 291 520 120 35 80 4 66 (10)
26 I-32073 360 530 127 635 275 380 23 219 245 342 308 555 127 38 32 4 68 9
28 74 280 560 135 670 290 400 24 231 258 361 825 585 185 40 341,000 70 (8)
30 75 400 590 142 710 306 425 26 2435 2715 380 342 615 142 43 36 7 73 €72
31 I-366356 440 650 157 780 338 465 28 268 300 418 376 680 - 157 47 391,100 74 (6)
32 87 480 700 165 840 363 500 30 292 326 456 412 730 165 50 41 4 76 6)
- 33 39 520 760 180 910 394 545 33 316 853 494 446 795 180 53 451,200 78 (4
34 41 560 820 195 980 425 590 36 841 381 532 430 855 195 59 49 7 80 (3)
- 35 43 600 880 2101,050 456 630 39 365 408 570 515 915 210 63 531,300 82 (2)
36 45 640 940 2251,130 488 675 42 390 435 608 5i8 980 225 68 56 7 84 C1
ZHFEE LRefRATh ZONHEORr ~5 ~T Y I EHERHT 2FICRE Lic
100,000>< 1195 vn-><43>be 8. HEHLRZXT Y
2 2 T 82 . 5 s
. a. % BTECRBORT ) v IORBELRT,
’ Kp=400 kg/em? .
v . B iR Lizo
. 1 : - —
(2 dmin=380mn DHHO Ky = Quxg=WoxKo (1) n =5 <7 ) 27 oo THOMMEHI BICR
st T .
: ] ' wd BH (A) 79 ¥ ~v~—x (Outer race) (B) =
~ Wi=moment of resistance of journal=7-- .
o 32 ~5~ (0) Y547~ (Retainer) (D) A7~
S Kb =allowable bending stress=Q,=70,000 kg L ~ = (Inner race)
Hez%r FRcRAThE _T Y v FOABOFHEBICRTE D TH DL, HiEe
. 3 ) i —_ = mT= el
: 7Q%0x%%=2%?%K$ Ky = 500 g/em? 5 ~ONBIZRAERE 29mm £3 3TmmTpoT, M
' Yx—3lic 30 fE, -T2 T 60 MTES,
=0 C y N
M2 IcEEo Cast Iron © Ky offi&k LTk 2,000 @) B () 9 a~TREFY F (Nut) THOT
— ~2,500kgfem? 10)  FE A %o fEDOT RO} " _ ' -
> N = — H. . .
A —_F K v a — G AN . . . >
r,r"i7?8' 3"}%74' ]UC%%ﬁEEﬁE%)JVCb%O ‘/741}:/&“ (Distance rlng) (D) rnYF vy Z?‘J
-~

=~ (Locking screw) (E) #~—=wr > I (Key slot)
RTYV v FRIORY ~FCERDEBNL, TOR)~T
Brm ADST~FALCFA P74V P EBNDIOTHD
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